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UTILIZATION OF GAS AS AUTOMOBILE FUEL IN THE USSR

PRODUCTION OF GAS-POWERED AUTOMOBILES

Ye. A. Chudakov

The socialist character of the USSR economy gusrantees the most efflcient
utilization of the povwer resources, including gas fuel, of the country for
sautomobile transport. The replacement of gesoline by local gas-producing fuel
in the large industrisl-and hard coal regions of the country is an important
economic task. :

Bottled gases are a good automobile fuel, surpassing gesoline in many
important respects. The antiknock properties of botfled gases are superior
to those of gasoline, there is less wear on & motor operating on gas, and the
exhaust is less smoky and poisonous.

The existence of huge resources of all types of bottled gases, as well as
the high qualities of these gases as motor fuel, create the most favorable con-
ditions for the development of sutomobile transport operating on bottled gas.

The basic types of bottled gases which should be used as automobile fuel
are natural gas, cpke-gas, and liquefied gas. i

Along with these more widespread types of bottled gases, dry petroleum
gases (oil field gases and gases from petroleum-processing plants), gas from
nitrate fertilizer production, purified sewer gas, and several others can &lso
be used.

Natural gas is the most profitable and deast expensive“ tyre of gas fuel,
According to the Five-Year Plan, 8.4 billion cubic meters of natural gas are to

‘be produced. in 1950. One billion cubic meters of natural gas are sufficlent
for the conversion of 100,000 automobiles to gas /Fuel/. :
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In the produczion of ope %oan of coke, ur o 400 cubic meters of coke
gas are libersted. In quality (for the most part, in calorific velue),
coke gas 1s conzidarably inferlor to natural gss. The importance of the
utilization of coke gas fer automobile transport iz thet it is a local k
fuel for eu-kh industriml centers as the Urale, Donets Eegin, Kuznetsk Basin i

and others

Liguefied gases sre by-products in the proceesing of petroleum, fat pe-~
troleum-gas, snd coal. The industrial vield of liguefied gasez is from 8 to
15 percent of thet cf gasoline. To recover liquefizd gases, it is sufficient
+o install & simple se*tling apparatus in enterprisez producing gasoline.
Thus, by using liguefied gases, 1t is possible %o expand fuel resources with-
out additicnzl sxpspditures of raw materisls Urfortunately, the recovery and
utilization of ligue®ied geses in & majority cf the enterprises of the petro-~
leum industry is completely insufficient.

The high performances of automotiles operating on bottled gas kas been
sonfirmed by the axperispnce in operation of thousands of theee automobiles
in various parts of the USSR.

in the USSR the basic metboud of converting autdmcbile transpert to gee
is the production of sutomobiles Zaesigned tg/ operate on bottled gas. Part
of the existing iaverntory will aleo bz ra-equipped by installing gas installa~
+ions on *he sopt. However, this latter method thould assume secondary impor-

tante.

The USSR automobile industry has already begun industrisl production of
the 7IS-156 bottled-gas-powarsd automobile {on the base of the 7ZIS-150) and the
hottled-gaz-powered GAZ-51-F {on the baze of the G4Z-51), which operate on com-
pressad gasez. However, in transferring to mass introduction of automotviles

operating on bottlad gas, it 12 neceesary to expand their production and to im-
prove their technicel characterlstiscs.

At prezent the enginse of automobiles operating on bottled gas have the
same.compTassion ratio 23 gasoline engirnes. The high antiknock properties of
the rottled gasss permit a conzidarsble incraazse in the compression ratio and
at ihz same time aAxn improvement of the traction and 2conomical characteristics
of +he automobila. Incressing the compreszsion ratio does not permit the en-
gine to be reconverted from gas to gasoline without some modifications. Hovw-
ever, vith the mwass use of automobile travsport povered by bottled gas and with

~a wsll-orgenized gas supply system, thiz consideration is not important.

The =conomizer device should be introdused widely into the manufacturing
of gas squipment. Numsrous tests have shown that ap economizer device has a
coniidsrably greater effect when used with an =ngine operating on gas than when
used with 3 gasoline engire. The use of gas cylinders made out of light alloys
also considerably improves the operating qualities of automobiles operating on
bottled gas. ’

A most important task for guaranteeing the development of gas-powered au-
tomotile transport is the cometruction of a network of gas service stations.

METHCDS OF DEVELOPING GAS AUTOMOBILE TRANSPORT

K. Genkin

The effectiveness of the utilization of light fuels, including bottled ;
gases, in engines with spark ignition is determined basically by the gases' anti-
knock properties., The octznce number of gases ig 90-120, while that of automo-
bile gasoline ig 65-70.
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The basic di::avantage of comprezsed geses 1s that tbay must be under high‘
pressure'so +hat & sufficient supply of fusl can be csrrisd on the automobile.
Therafors, 2sversl cylinders containing fusl under pressure of 200 atmospheres
/Eic] must be instzlled on the automohils, which increase the deadwelght of the
automobile

Another drawbatk of compressed gas s the calorific value of the
working mixture, being lower than %hat of gagolire, reduces the ma.imum power

of the engine by 10-12 percent.

1

e present only in compressed gases, and are absent in

phurous, reeinous, and other substintes are cleaned
from the the performance of & gs3-powersd automobile.

The most widsly distributed type of gas-powered sutomobile at present is
alled universal ges-gasoline automobile, which differs from the usual
~burn1ng automobila only in that it nas additional gas installation.

sz fed into the carburetor through & tube placed slongside the gaso-
liune lot vv.-\'kaay Sush an sutcomcbile rstainz the nh«l‘i-n o nnnrgf_-e on nggolinp-

however, its performance when-operating on gas ig con:iderably lower than the-
optimum,

When a gesoline c¢ngine is trampaferrad to gas withoui modification, its
pover is vaduced as a result of the lower calorific value of the working gas-air
mixtura, and also 22 2 resuls of the fallure %o exploit the possibility of in-
crsasnng the compression ratio. The charging is inferior because of the unnec-
sasery gfuperheating of *he gaz workipg mixture {when there are unseparated in-
tske and exhaus%.manifolds), and the hydraulic resistences increase because of -
the prezsnce of the combined carburetor-mixer.

With compressed gases AVET . ¢ value, the drop in power
reaches 18-20 percent and akly ohs b action znd dynamic qualities
f the antomohile,

average operational
\ by 10-15 percent
for llquefied g&ses. “hp bas*~ reasen fnr rhi : usually the absence

of sn economizer device, & compensgating air #aL;e, y equipment when op-
erﬂting on gas,

The high an% 1kno k propertiez of hottled gas permit an increase in the
compression ratio; the most effective means of 2imultaneously increasing the
economy 2rd the power of the engine.

For compressed gases 1t i

ossible to increase the compression ratio to
10-~12: 1, and for liguefied aese, to

8-9: 1.

To increase the power of the engine by improving the charging of the cylin-
dere with mixture and the mixture forwation, the inteks and exhaust manifolds
should be separated {or isolated from =ach other) and a special gas mixer should
be used. Whep all these possibilities are employed, the performance of the en-
gine is improved considsrably. However; the deficient mechanical durability in
exlsting gasoline engines hinders the use of the most efficient maximum compres-
gion xatic.

The compression ratio of a gasoline engine, when the engine is transferred
to gas, can be raised by 2- 2.5 unitz vwithout appreciably impsiring the durability
of the crank drive mechanism or the flow of mixture through the valves.
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Thus, by introducing several changes into the gasoline englne -- re-
placing the head, separating the exhaust and intake manifolds, and install-
ing & gas mixer in place of a carburetor -~ & gas engine can be obtained
which is considerably superior in-performance 4o’ the universal gas-gascline

englne.

The power of such an engine when used with coke gas is 3-5 percent greater
than when using gasoline. When using highly calorific methane gases and com-
pressed gases, the increase in power reaches 10-20 percent.

QOpersating expenditure'df gas after these changes have been made in the
engine is reduced by 20-30 percent, in comparison with the expenditure of
g8s in a gasoline engine which has not been modified.

The engine can be equipped to run for & short time or to start on gaso-
line by installing e carburetor with e diffuser with e smell cross section in
order to avoid backfiring vhen the throttle is wide-open.

The most importact item for the gas installation 1s the cylinder for
compressed gases, Gas-povered automobiles opsrating on compressed gases have
received & basis for development only becasue of the appearance in 1934-36 of
steel cylinders containing fuel under a working pressure of 200 atmospheres,
However, the great weight of the fuel containers remains the basic drawback of
gas~powered automobiles operating on compressed gases, &nd therefore the re~ .
duction of the weight of the cylinders ies the most important task in “ae devel-
opment of gas-powered automobile transport.
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